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or, if £j be negligible,
0 ~ S/ji t/a.....................................(8)
The condition of resolution of a double line whose components subtend an angle 0 is that d must exceed \fa. Hence, in order that a double line may be resolved whose components have indices /t and yu, + S//,, it is necessary that t should exceed the value given by the following equation:—
(9) For applications of these results, sec Spectroscope (Enc. Brit. Vol. xxn. p. 373).
§ 14.    Theory of Gratings.
The general explanation of the mode of action of gratings has been given under Light (Enc. Brit. Vol. xiv. p. 607). If the grating be composed of alternate transparent and opaque parts, the question may be treated by means of the general integrals (§ 11) by merely limiting the integration to the transparent parts of the aperture. For an investigation upon these lines the reader is referred to Airy's Tracts and to Vcrdot's Lemons. If, however, we assume the theory of a simple rectangular aperture (§ 11), the results of the ruling can be inferred by elementary methods, which are perhaps more instructive.
Apart from the ruling, we know that the image of a mathematical line will be a series of narrow bands, of which the central one is by far the brightest. At the middle of this band there is complete agreement of phase among the secondary waves. The dark lines which separate the bands are the places at which the phases of the secondary waves range over an integral number of periods. If now we suppose the aperture AB to be covered by a great number of opaque strips or bars of width d, separated by transparent intervals of width a, the condition of things in the directions just spoken of is not materially changed. At the central point there is still complete agreement of phase ; but the amplitude is diminished in the ratio of a : a + d. In another direction, making a small angle with the last, such that the projection of AB upon it amounts to a few wave-lengths, it is easy to see that the mode of interference is the same as if there were no ruling. For example, when the direction is such that the projection of AB upon it amounts to one wave-length, the elementary components neutralize one another, because their phases are distributed symmetrically, though dis-continuously, round the entire period. The only effect of the ruling is to diminish the amplitude in the ratio a : a-\-d\ and, except for the difference in illumination, the appearance of a line of light is the same as if the aperture were perfectly free. practical -conclusion is that the best results will be obtained from an aperture giving an extreme aberration of from a quarter to half a period, and that with an increased aperture aberration is not so much a direct cause of
